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SECTION I 
GENERAL INFORMATION 


1.1 INTRODUCTION. This manual contains information necessary to install, 
operate, and maintain the Computer Process Controls Inc. model TRC Total 
Rack Control (Part No. 820-1000). Each TRC will control up to seventeen boards 
consisting of a combination of up to 16 8RO Output Boards (128 outputs), up to 
7 16 А! Input Boards (112 inputs), and one VS Variable Speed Controller Board. 


1.2 GENERAL DESCRIPTION. The TRC is a stand alone microprocessor based 
control system used in conjunction with CPC input and output cards for the 
control and monitoring of parallel and multi-stage refrigeration compressor racks 
of all types. The TRC system may be field or factory mounted. It is a simple-to- 
operate control which has combined the important functions of the compressor 
rack: suction pressure, oil pressure, discharge pressure, defrost, temperature, 
and condenser fan operation. 


А 40 column by 8 Jine .backlit LCD display provides an easy to read graphic 
display of the information. An alpha-numeric Keypad with directional arrows 
provides easy access for monitoring and entering set points. Remote 
communication is standard. 


FEATURES: 


Suction Pressure Control of 15 Compressors (two suction 
groups: 10 and 3; plus two singles). 

Controls Variable Speed Compressor. 

Head Pressure Control (eight fans). 

Equalized Run times for Compressors and Fans 

Temperature Control (32 circuits). 

Defrost Control (23 circuits, gas, electric, or off cycle). 

Oil Pressure Monitoring and Cut-Out. 

Satellite Compressor Control for two compressors. 

Refrigerant Level Monitoring. 

Power Monitoring. 

"Proof" inputs for compressors and condenser fans. 

Logging and graphing of system inputs. 

Remote Communications 


The operator of the TRC has valuable information about the total refrigeration 
system's present and past performance at his fingertips. 


1.8 THEORY OF OPERATION. The Total Rack Control through one or more 
input boards (16А!) continuously monitors the values and parameters for 
refrigerant pressures, condenser operation, defrost operation, and temperature 
control. As it monitors these values and compares them against setpoints it 
maintains the compressors, fans, defrost, and temperature within the overall 


preset parameters. Interface with the actual devices being controlled is 
accomplished through one or more (BRO) output boards. 


Using the CPC VS (Variable Speed) board, the TRC varies the speed of a 
conventional refrigeration compressor through a power inverter to maintain 
capacity and operating efficiency within the operator's preset operating 
parameters. 


Operational logic for suction pressure, discharge pressure, and general 
compressor operation is enhanced by these features: 


Two suction groups (10 compressors plus 3 compressors). 

Two single compressor satellites. 

One Variable Speed compressor. 

Evens or unevens with equalized run times(where two or more are equal). 


Proportional-Integral-Derivative Control: 

Allows multiple unloaders 
No unloaders on without compressor on. 

Matches compressor or unloader requirements with load. 
Uses Horsepower or BTUH, and with a single setpoint, it 
determines the necessary capacity based on the average 
difference of the actual suction pressure and this set point. 

Eliminates illegal steps and provides staggered starting with 
built in delays. 


Oil Pressure monitoring and shut-down. 
Plus much more. 


The logic for head pressure (condenser fan) control is similar to that of the CPC 
Intelligent Condenser Control (ICC) with: 


Up to eight fans on control. 

Deadband operation. 

Decreasing time delay strategy. 
Equalized run time (program selectable). 


Likewise, the TRC controls defrost using similar logic as is used in the CPC 
Intelligent Defrost Control (IDC) with: 


Simplified programming. 

23 circuits. 

6 defrost/day. 

Run-off period. 

Manual operation. 

Hot gas, electric, or off cycle. 


Temperature control of up to: 
32 circuits. 
Using cut-in and cut-out setpoints. 
High/low alarms. 


This manual will introduce you to all of the features and functions of the TRC and 
help you to make use of them. 
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1.4 WIRING. All wiring to the TRC (power and communication loop) is connected 
to removable terminal blocks for ease of installation. All sensor input and control 
output wires are connected to the removable terminal blocks supplied on the 
input and output boards. See Section III for wiring details. - 


1.5 OPTIONAL EQUIPMENT. The TRC may be enhanced with the following 
optional equipment available from CPC:: 


Temperature sensors. 

Pressure transducers. 

Refrigerant level sensor for horizontal receivers. 
Humidity switch. 

Humidity sensor. 

Dewpoint sensor. 

Watt-Hour transducer. 

16А! input cards (16 points each) (maximum of 5). 
8RO output board (8 points each) (maximum of 9). 
Variable Speed Controller board (maximum of 1). 
Transformers for powering the boards. 

ыы modem to permit use of the remote communication 
eature. 


к ро ^о оос 


Contact CPC for additional information оп ТАС options. 


1.6 TECHNICAL CHARACTERISTICS. Technical Characteristics of the TRC are 
shown in the following table: 


TABLE 1-1 
TECHNICAL CHARACTERISTICS 


Components Characteristics 
anel Display 40 column x 8 line back Iit . display 
Displays status, configuration,logs, 
graphs, alarms, prompts, etc. 


Power Input TRC Controller: 
TRC SYSTEM 120VAC/208VAC Selectable, 48 watts 
maximum. 
16Al 8RO, VS: 
20УАС(10у/10у) 


16А! - 0.25 amp., 5.0 УА. 
8ВО - 0.75 атр., 15.0 УА. 
VS - 0.50 атр., 10.0 УА. 


Alarm-485 Option: 
120VAC 


TABLE 1-1(Continued) 
TECHNICAL CHARACTERISTICS 


Components Characteristics 
TRC Keypad Full alpha/numeric keypad with directional 
arrows. 
TRC Communications Two RS485 (COM A & COM B) 
Two RS232 (COM C & COM D). 
Dimensions TRC Controller 


10" Wide x 12 1/4" High x 4 1/8" Deep. 
Weight: Approx. 7.0 165. 

8RO Output Board: 
10" Wide x 4" High x 1 7/8" Deep. 
Weight: Approx. 1.0 Ibs. 

16А! Input Board: 
10" Wide x 4" High x 2 1/4" Deep. 
Weight: Approx. 1.0 165. 

VS Variable Speed Board 
10" Wide x 5" High x 1 7/8" Deep. 
Weight: Approx. 1.5 Ibs. 


Field Outputs 8RO Output Board: 
Relay Dry Contacts, jumper for selection 
of N.O./N.C. outputs, L.E.D. indicates 
state, 24v-240v, max. 2 amps., max. 
1992 VA/Board, 8 outputs/board. 


Field Inputs 16Al Input Board: 
Analog (-1 to +7VDC) Or Digital (Dry 
Contacts), field selectable, 16 
inputs/board. 


Operating Environment Temperature: 
-20° to 1200. 
Humidity: 
0-9596 non-condensing. 


Battery Backup Minimum 24 hours, replaceable battery with 
10 year life. 


INSTALLATION 
SECTION II 


2.1 GENERAL. This section contains suggestions and factors to consider during 
the installation phase of the TRC. Follow these suggestions to assure satisfactory 
performance from the equipment. In general the procedure includes: 


a. Mounting the main controller. 

b. Mounting the 16Al input board(s), 8RO output board(s), 
VS variable speed board, and transformers. 

c. Mounting temperature sensors, pressure transducers, 
and other accessories. 


2.2 MOUNTING THE TRC CONTROLLER. 


DISCONNECT POWER SUPPLY TO THE RACK BEFORE BEGINNING. ONLY 
TRAINED SERVICE PERSONNEL SHOULD INSTALL THIS UNIT. 


The TRC has been designed to mount directly on the refrigeration rack unit. It 
may also be mounted on an adjacent wall, if desired. 


Mounting holes are provided on the TRC enclosure back, Refer to Fig. 2-1 for 
mounting hole dimensions. DO NOT DRILL ANY HOLES IN THE ENCLOSURE. 


The mounting method used must provide adequate isolation from extreme 
vibration and moisture. Locate the controller where wiring to the input/output 
boards, the control circuits and supply voltage is most convenient. 


All mounting must be done in accordance with local and national electrical 
codes. 


2.3 MOUNTING ACCESSORY BOARDS. The 16А! Input Board, 8RO Output 
Board, and VS Variable Speed Board should be mounted in a dry enclosure 
convenient to the input sensors, output control circuits, etc. Mounting in the 
compressor rack control panel is preferred. As an alternate these boards may be 
mounted in an electrically approved enclosure on a wall convenient to the 
devices to be controlled. Refer to Fig. 2-2 and Fig. 2-3 for the mounting 
dimensions. Use six #6-32 x 3/4 Self tapping machine screws for each board. 
Mount all boards so that the imprinted labels are upright. This will assure that the 
relays on the 8RO boards are properly oriented. 


2.4 INSTALLING THE PRESSURE TRANSDUCERS. Most applications will 
require one suction pressure transducer for each suction group and for each 
single compressor. One or more discharge pressures transducers will be 
required, depending upon the condenser circuits. If oil pressure is to be 
monitored, one oil pressure transducer will be required for each oil pump. The 
oil pressure differential is the difference between the oil pump and the suction 
pressure; therefore the oil pressure transducer should be mounted so as to 
sense the crankcase pressure. The suction transducer part number is 800-0101 
(0 - 100 psig) and the discharge and oil transducer is part number 800-0501 (0 - 
500 psig). хе 


EACH TRANSDUCER MUST BE MOUNTED IN A VERTICAL POSITION SO 
AS TO ALLOW NATURAL PROTECTION FROM POSSIBLE OIL DAMAGE. 
IN ADDITION, IT MUST BE MOUNTED ABOVE CRANK CASE OIL LEVEL. 
DO NOT MOUNT WHERE OIL WILL RUN DOWN INTO THE 
TRANSDUCER PORT. 


CAUTION: DO NOT PRESSURE TEST SYSTEM WITH TRANSDUCERS 
INSTALLED. 


Both low pressure and high pressure transducers will thread into a 1/8" female 
pipe thread fitting. Use adequate pipe thread compound to insure proper sealed 
ft CPC recommends the use of a shut-off valve between the transducer and the 
pressure pipe fitting so as to make transducer isolation and replacement 
convenient. 


Please refer to Figures 2-4 and 2-5 for transducer mounting details. 


2.5 INSTALLING THE TEMPERATURE SENSORS. The temperature sensor is 
an extremely accurate measuring device and therefore enhances the TRC's 
ability to provide the ultimate in operating efficiency for the entire system. Care 
should be used in locating the sensor within the refrigerated fixture. The 
temperature sensor is used in a variety of ways to control the overall refrigeration 
system. All of these are applications are optional and should be selected to 
provide optimum operating strategies. A few of the possibilities are as follows: 


a. Case temperature monitoring (control, alarms. etc.) 

b. Floating sensor (floating suction pressure setpoint) 

c. Satellite sensor (may be used in lieu of suction pressure) 

d. Defrost termination (terminates defrost heated cycle) 

e. Air temperature (condenser applications) 

f. Refrigerant temperature (condenser applications and monitoring) 


As a general rule the location of the sensor in the refrigerated display case 
should be located in the air leaving the evaporator coil just before it enters into 
the food compartment. Check with your case manufacturer for their specific 
suggestions. They know their cases better than anyone else. The same sensor 
may, in most cases, be used for a multiple purpose. For example: the same 
sensor could terminate defrost; provide the temperature for floating the suction 
pressure, and cut in and cut out set points. The temperature sensor used for 
floating the suction setpoint should be located in the coldest refrigerator on the 
circuit. 


Refer to Figures 2-5 through 2-8 for locating the temperature sensor in the 
fixture's discharge air stream. 


Each temperature sensor is CPC Part No. 501-1 121. 


Caution: 


Make sure that the sensor is accessible so that verification and or 
replacement can be made without disassembling the fixture. . 


Where the temperature sensor is to directly control either suction pressure 
or case temperature, any EPR valves, etc., should be either removed, 
adjusted to a lower pressure setting or manually opened. 


Sensors located on refrigerant tubing should be placed within a thermal 
well or insulated so as to avoid the influence of the surrounding air. 


DO NOT RUN SENSOR WIRE WITH LINE VOLTAGE WIRING. Sensors 
should be wired using shielded cable or placed in conduit with no other wiring. If 
shielded, connect the shield at the 16Al board common terminal only. Do not 
ground at sensor location. | 
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SECTION Ill 
FIELD WIRING 
3.1 WIRING PROCEDURES. Table 3-1 gives recommended wire gauge and 
type for wiring to each of the terminals in the TRC, VS Board, and the 
Input/Output boards. For other than the shielded wire, for best results use, only 
stranded type ТЕЕ wire #18 gauge or smaller as the electrical code permits. 
TABLE 3-1 


TERMINAL DESIGNATION AND RECOMMENDED WIRE 


_ ———————————— — M ————— 


Term.Block Term. Function Wire 
TB1 1 (+) (8НО, RED 22GA 2COND. 
(RS485 2 OV 16А!, SHIELD BELDEN NO. 
COM. A) 3 (-) VS) BLACK 8761* 
TB2 4 (+) ВЕР 22GA 2COND. 
(Future) 5 OV SHIELD BELDEN NO. 
+(RS485 6 (-) BLACK 8761* 
COM B.) 
TB3 7 OV SHIELD 22GA 3COND. 
(RS232 8 TXC+Modem RED BELDEN NO. 
COM. C) 9 C+ BLACK 8771 
10 DTR WHITE 
TB4 T1 оу SHIELD 22GA 2COND. 
(Future) 12 TXD + RED BELDEN NO. 
(RS232 13 АХО+ BLACK 8761* 
COM. D) 
TB5 14 AC1 10V RED 22GA 2COND. 
(POWER OUT) 15 С.Т.0У 1 amp. SHIELD BELDEN NO. 
16 AC2 10V BLACK 8761* 
TB6 17 GROUND 18GA TFF 
POWER IN 18 (NEUT.) 600V 
19 HOT CHECK CODE 
16А! 
ТВ1 1 АС1 10V ВЕР 22GA 3COND. 
POWER IN й С.Т.ОУ .25 АМР SHIELD BELDEN NO. 
3 AC2 10V BLACK 8761* 


ПРУССИИ ی ی‎ 
* If over 2000 feet use 16 gauge 2 conductor with shield, Belden No. 8719 or 
equal. 
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асыға өлім. bobadmme mm ot ЕСЕТ ee 
Term.Block Term. 


6 nt d. 
TB2 4 
RS485 5 
6 
1 
2 
3 
TB3 4 
ANALOG | 
OR 5 
DIGITAL 6 
7 
8 
9 
10 
11 
TB4 12 
ANALOG 
OR 13 
DIGITAL 14 
5 
16 
17 
18 
19 
ТВ5 20 
ANALOG 
OR 21 
DIGITAL 22 
23 
24 


— c(t M dis ق‎ gna нидра ШЕШ 
* If over 2000 feet use 16 gauge 2 conductor with shield, Belden No. 8719 or 


equal. 


NOTE 1: Use 2 or 3 conductor shielded cable depending on analog device. 


TABLE 3-1 (CONTINUED) 
TERMINAL DESIGNATION AND RECOMMENDED WIRE 


Function 


+ 
OV 


(COM.) 
+ SIGNAL 
(COM.) 
+ SIGNAL 


(COM.) 
+ SIGNAL 


(COM.) 
+ SIGNAL 


(COM.) 
+ SIGNAL 


(COM.) 
+ SIGNAL 


(COM.) 
+ SIGNAL 


(COM.) 
+ SIGNAL 
(COM.) 
+ SIGNAL 


(COM.) 
+ SIGNAL 


(COM.) 
+ SIGNAL 


(COM.) 
+ SIGNAL 


Belden #8761 (2); #8771 (3) or equal. 
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Wire 


RED 
SHIELD 
BLACK 8761* 


SHIELD & COMMON 
WHITE, NOTE: (1) 


SHIELD & COMMON 
WHITE, NOTE: (1) 


SHIELD & COMMON 
WHITE, NOTE: (1) 


SHIELD & COMMON 
WHITE, NOTE: (1) 


SHIELD & COMMON 
WHITE, NOTE: (1) 


SHIELD & COMMON 
WHITE, NOTE: (1) 


SHIELD & COMMON 
WHITE, NOTE: (1) 


SHIELD & COMMON 
WHITE, NOTE: (1) 


SHIELD & COMMON 
WHITE, NOTE: (1) 


SHIELD & COMMON 
WHITE, NOTE: (1) 


SHIELD & COMMON 
WHITE, NOTE: (1) 


SHIELD & COMMON 
WHITE, NOTE: (1) 


22GA 2COND. 
BELDEN NO. 


TABLE 3-1 (CONTINUED) 
TERMINAL DESIGNATION AND RECOMMENDED WIRE 


Term.Block Term. # Function Wire 
16 ont а. 
25 (СОМ.) SHIELD & COMMON 
26 + SIGNAL WHITE, NOTE: (1) 
27 (COM.) SHIELD & COMMON 
TB6 28 + SIGNAL WHITE, NOTE: (1) 
ANALOG 29 (COM.) SHIELD & COMMON 
OR . 30 + SIGNAL WHITE, NOTE: (1) 
DIGITAL 
31 ANALOG (COM) SHIELD & COMMON 
32 + SIGNAL WHITE, NOTE: (1) 
5у NOT USED 
5V +5 VOLT NOT USED 
5V D.C. NOT USED 
5V NOT USED 
TB7 
12V RED, NOTE: (1) 
12V +12VOLT RED, NOTE: (1) 
12V D.C. RED, NOTE: (1) 
12V RED, NOTE: (1) 
8RO 
TB1 1 AC1 10V RED 22СА. 3COND. 
POWER IN 2 С.Т.0\.75 АМР SHIELD BELDEN NO. 
3 AC2 10V BLACK 8761* 
4 (+) RED 20СА. 2COND. 
TB2 5 OV SHIELD BELDEN NO. 
RS485 6 (-) BLACK 9154* 
TB3 7 LINE 18 GA. TFF 600V 
SWITCH OUTPUT 8 #1 ГОАО CHECK CODE 
ТВ4 9 LINE 18 GA. TFF 600V 
SWITCH OUTPUT 10 #2 LOAD CHECK CODE 
TB5 11 LINE 18 GA. TFF 600V 
SWITCH OUTPUT 12 #3 LOAD CHECK CODE 
TB6 13 LINE 18 GA. TFF 600V 
SWITCH OUTPUT 14 #4 LOAD CHECK CODE 


а аа tt tn ERTIES 
NOTE 1: Use 2 or 3 conductor shielded cable depending on analog device. 
Belden #8761 (2); #8771 (3) or equal. 
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Term.Block Тегт.# 


8 


n 


TB7 15 
SWITCH OUTPUT 16 


TB8 17 
SWITCH OUTPUT 18 


TB9 19 
SWITCH OUTPUT 20 


TB10 21 
SWITCH OUTPUT 22 


TABLE 3-1 (CONTINUED) 
TERMINAL DESIGNATION AND RECOMMENDED WIRE 


Function 


LINE 
#5 ГОАО 


LINE 
#6 LOAD 


LINE 
*7 LOAD 


LINE 
#8 LOAD 


VS VARIABLE SPEED BOARD 


1 
2 
3 
4 
TB1 
5 
6 
7 
8 
1 
2 
3 
4 
TB2 
5 
6 
7 
8 


KW IN 
(PULSE) 


PHASE FAIL 
(CONTACT) 


SIGNAL(SUC) 
ANA(COM) 


SIGNAL(DISC) 
ANA(COM) 


SIGNAL(TEMP 1) 
ANA(COM) 


SIGNAL(TEMP2) 
ANA(COM) 


SIGNAL(TEMP3) 
ANA(COM) 


SIGNAL(TEMP4) 
ANA(COM) 
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Wire 
18 GA. TFF 600V 


CHECK CODE 


18 GA. TFF 600V 
CHECK CODE 


18 GA. TFF 600V 
CHECK CODE 


18 GA. TFF 600V 
CHECK CODE 


+ ТЕЕ #18СА. 
- ТЕЕ #18СА. 


+ ТЕЕ #18СА. 
- ТЕЕ #18СА. 


+ WHITE (note 1) 


- SHIELD & COMMON 


+ WHITE (note 1) 


- SHIELD & COMMON 


t WHITE (note 1) 


- SHIELD & COMMON 


T WHITE (note 1) 


- SHIELD & COMMON 


+ WHITE (note 1) 


- SHIELD & COMMON 


t WHITE (note 1) 


- SHIELD & COMMON 


TABLE 3-1 (CONTINUED) 


TERMINAL DESIGNATION AND RECOMMENDED WIRE 
папила === 


Term.Block Term.# 


TB3 


TB4 
RS485 


ТВ5 
(0-10М)#1 


TB6 
(4-20mA) 


TB10 


On сл BW N- 


Nm 一 一 Na Na ома 


№ 一 


OND льо МА 


Function 
SIGNAL(OIL) + 
АМА(СОМ) - 
ANA.IN(0-10V) + 
SPEED(COM) - 
ANA.IN(4-20mA) + 
SPEED(COM) - 
12 VDC OUT + 
ANA(COM) - 
1/0 + 
SERIAL OV 
IO - 
ANA.OUT 十 
ANA.OUT - 
ANA.OUT - 
ANA.OUT - 
АМА.ОЦТ + 
ANA.OUT - 
SWITCH OUTPUT 
SWITCH OUTPUT 
SWITCH OUTPUT 
SWITCH OUTPUT 
SIGNAL(IN) - 


DEFROST(COM) - 


CONTROL(OPT) + 
INVERTER(COM) - 
CONTROL(RELAY) 


+ 
RESET(OPT.) + 
INVERTER(COM) - 


RESET(RELAY) 
* К over 2000 feet use 16 gauge 2 соп 
equal. NOTE 1: Use 2 or 3 conductor s 


device. Belden #8761 (2); #8771 (3) or equal. 
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Wire 


WHITE (note 1) 
SHIELD & COMMON 


WHITE (note 1) 
SHIELD & COMMON 


WHITE (note 1) 
SHIELD & COMMON 


RED (note 1) 
SHIELD & COMMON 


RED  |20GA 2COND. 
SHIELD | BELDEN NO. 
BLACK |9154* 


WHITE (see note 1) 
SHIELD & COMMON 


WHITE (see note 1) 
SHIELD & COMMON 


WHITE (see note 1) 
SHIELD & COMMON 
18 GA. TFF 600V 
CHECK CODE 


18 GA. TFF 600V 
CHECK CODE 


NOT USED 
NOT USED 


NOT USED 
NOT USED 
NOT USED 


NOT USED 
SHIELD & COMM. 
BLACK NOTE: 1 


+ 
ductor with shield, Belden No. 8719 or 
hielded cable depending on analog 


TABLE 3-1 (CONTINUED) 
TERMINAL DESIGNATION AND RECOMMENDED WIRE 


Term.Block Term. Function Wire 

TB11 1 ALARM (IN) + BLACK NOTE: 1 

2 INVERTER (COM) - SHIELD & COMM. 

1 COMP.RUN(IN) + BLACK NOTE: 1 

2 PROOF (COM) - SHIELD & COMM. 
TB12 3 PUMP SPEED(IN) + NOT USED 

4 PUMP SPEED(COM)- NOT USED 

1 AC1 10V RED [22GA 3COND. 
TB14 2 C.T.0V.5 АМР SHIELD | BELDEN NO. 
POWER IN 3 AC2 10V BLACK |8762* 


* if over 2000 feet use 16 gauge 2 conductor with shield, Belden No. 8719 or 
equal. 

NOTE 1: Use 2 or 3 conductor shielded cable depending on analog device. 
Belden #8761 (2); #8771(3) or equal. 


3.2 TRC AND COMPONENT WIRING. After all components have been mounted 
and before turning on the power, wire as described in Table 3-1 and Drawings in 
Figures 3-1 through 3-9. The electrical wire specified in the table and on wiring 
diagrams may be substituted using an equal or heavier specification so long as 
local and national electrical codes are followed. 


NOTE: Use only the knockouts provided. Any drilling or cutting of 
holes in the enclosure can cause serious operational problems and even 


failures to the controller. Any metal filings found in the boards can void the 
warranty. 


3.3 85-485 COMMUNICATION BUS. Terminating resistor jumpers JU1, JU2, 
and JU3 must be set as follows: 


IMPORTANT: ALL BOARDS AT THE END OF THE RS-485 
COMMUNICATION BUS REQUIRE TERMINATING JUMPERS FOR PROPER 
OPERATION OF THE SYSTEM. THESE JUMPERS ARE LOCATED ON EACH 
BOARD NEAR THE RS-485 TERMINALS. 


ALL BOARDS ARE SHIPPED FROM THE FACTORY AS IF THEY ARE 
TO BE LOCATED IN THE MIDDLE OF THE BUS; THEREFORE 
REQUIRING NO CHANGES EXCEPT AS SHOWN BELOW FOR END- 
OF-BUS BOARDS. CHECK JUMPERS ON ALL BOARDS TO ASSURE 
THEY HAVE NOT BEEN CHANGED. 


IMPORTANT: FOR THOSE 16АІ, 8RO, VS, ALARM, AND TRC РІВ 
BOARDS AT THE END OF THE BUS, IT IS NECESSARY TO MOVE THE 
TERMINATING JUMPERS UP INTO THE CONNECTED POSITION. USING 
ANEEDLE NOSE PLIERS, PULL THESE OFF AND REINSERT INTO 
THE TOP TWO PINS. SEE THE DIAGRAM OF EXAMPLES BELOW: 


*VS-------8RO-------TRC------16Al----ALARM* 


*TRC-----16Al---- 1 6Al-----8RO----8RO---16Al* 

* Asterisk marked end boards will require that 
the terminating jumpers be changed as descib- 
ed above. 


3.4 POWER REQUIREMENTS. Each 16Al, 8RO, and VS board requires a 20 volt 
AC power input. The 20 VAC volt input is to be from a transformer having a 
center tap on the secondary so as to have two 10 VAC lines to the neutral center 
tap. CPC has available transformers for this purpose. The transformers available 


are: 
P.N. 640-0033 120V OR 208V INPUT 
20VAC(10/10) OUTPUT 
WILL DRIVE 2.8 AMPS. | 
То сајсшаје 


Р.М. 640-0035 120С OR 208V INPUT number of 
20VAC(10/10) OUTPUT boards: 
WILL DRIVE 5.0 AMPS. 8RO = .75А 
16А!= .25 
Р.М. 640-0038 120C OR 208V INPUT VS = .50 


20VAC(10/10) OUTPUT 
WILL DRIVE 8.8 AMPS. 


The TRC main panel requires an input of either 120VAC or 208VAC. A field 
selectable set of jumpers on the TRC Power Interface Board need to be set for 
the voltage at the site of this installation. Jumpers JU7 and JU8 must be in 
position for either 208V or 120V as required. IMPORTANT: Check to assure that 
these jumper are proper. Up is 208V and down is 120V. 


BEFORE POWERING UP THE SYSTEM, READ SECTION IV FOR DIP SWITCH 
SETTINGS. THESE MUST BE SET PROPERLY BEFORE APPLYING POWER TO 
THE UNIT, CHECK ALL CONNECTIONS AND VERIFY THAT THE SUPPLY 
VOLTAGE JUMPERS ARE IN THE PROPER POSITION 
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SECTION IV 
TRC QUICK SET-UP GUIDE 


The following steps are required to set up a TRC prior to placing it in 
operation. 


4.1 INITIAL SET UP. 

Install per wiring diagrams and SECTION ІІ FIELD WIRING. Check TRC power 
jumpers JU7 and JU8 to make sure these are set for the proper voltage that will 
be applied. See Fig. 4-1. 

4.2 NETWORK SWITCHES 


Set the network switches for unit numbers on the Input, Output, and Variable 
Speed Board. See Fig. 4-2 for additional details. 


Switch No. 

Unit No. 1 2 3 4 
1 1 0 0 0 
2 0 1 0 0 
3 1 1 0 0 
4 0 0 1 0 
5 1 0 1 0 
6 0 1 1 0 
7 1 1 1 0 
8 0 0 0 1 
9 1 0 0 1 

10 0 1 0 1 

11 1 1 0 1 

12 0 0 1 1 

13 1 0 1 1 

14 0 1 1 1 

15 1 1 1 1 


Number each type of board from 1 to ?? depending on how many you have. i.e. 
output boards are numbered 1-15, input boards 1-7 . 


Leave switch 6 off (down) and set switch 7 on the network switch for each 8RO, 
each 16Al, and the VS Variable Speed Board up (closed or on) for 4800 Baud 
communications. (See Fig. 4-2) 


TRC Baud Rate. For the TRC S-1 NETWORK (on board inside door) set switch 1 
on the network switch up (closed or on) and switch 2 down (open or off) for 4800 
Baud communications on COM A (RS485) to input, output, and variable speed 
boards. 5-1 NETWORK switches 3 & 4 are for a future additional RS485 on СОМ 
B. Switches 5 & 6 are for RS232 COM C connection for remote telephone 
communications. Switches 7 & 8 are not used. For each of the switch pairs 
different baud rates may be selected by setting the switches as follows: 


TRC S-1 NETWORK 
SWITCH NO.* 
- 5 


ВАЦО ВАТЕ 1 a абі сЁ. 
RS485 RS485 RS232 RS232 

FOR: COMA COMB COMC COMD 

300 я я з қ ү 

1200 2 . я А 1 0 

2400 Озь ob 101 Oa pi30e2 + NOT 

4800 1 B 1 gli я USED 

9600 0 1 биг. 1 1 1 

19200 1 1 1 1 А А 


#1 = UP (ON); 0 = DOWN (OFF). 
4.3 TERMINATION JUMPERS 


Set Termination Jumpers. Move only the ones on units at the end of the network. 
The Termination Jumpers are the blue plugs on the left edge of the boards and 
at the bottom left of the ТВС power board. See SECTION ІІ paragraph 3.3. 


4.4 NO/NC JUMPERS AND OUTPUT RELAY FAIL SAFE SWITCHES 


Set NO/NC jumpers (JU4 - JU11) and fail safe switches (S2 1-8) on the 8RO 
Relay Output Boards. Set switches to match your jumper position as follows: 


SITUATION "A": Jumper up to NO Switch Down (OFF) 
Contacts closed when relay coil is energized. Fail Safe condition is load off. 
When TRC says "ОМ" LED is on, relay coil is energized and load is "ON". 


SITUATION "B": Jumper down to NC Switch Up (ON) 
Contacts closed when relay coil is de-energized. Fail Safe condition is load on. 
When TRC says "ОМ" LED is on, relay coil is de-energized and load is "ON". 


SITUATION "C": Jumper up to NO Switch Up (ON) 
Contacts closed when relay coil is energized. Fail Safe condition is load off. 


When TRC says "ON" LED is on, relay coil is energized and load is "ON". (Used 
for unloaders primarily) 


See Fig. 4-3 for additional details. 
4-2 


Unplug network cable from ТАС. This will force the loads to be in "fail safe" 
condition during initial programming. | 


4.5 INPUT TEMPERATURE/TRANSDUCER SWITCHES 


Set Switches located at right center of 16Al INPUT BOARD. Up for temperature, 
Down for pressure transducers. See Fig. 4-4 for input switch setting details. 


4.6 INITIAL PROGRAMMING 


4.6.1 Turn on TRC. Set screen contrast using small dial on inside of door. Log 
on with password "400" or just press "ENT" to view only. Password level 400 
allows one to make password changes, configuration changes, and all setpoint 
changes, and all other possible changes. Passwords 100, 200, and 300 limit the 
user in the area of bypassing, configuration changes, and password changing. 
For the initial programming it is suggested that the "400" password be used. 


4.6.2 Select Item 7, CONFIGURATION. Press 6, for NETWORK MENU. 
4.6.3 Select Item 7, SET DEVICE # 5. 


4.6.4 Set device numbers to match switches. Enter "О" for boards not used. 
Press ENTER after each entry. Enter "0" for Alarm-485 (option) when asked. 
When done, press ENTER, to return to CONFIGURATION Menu. 


4.6.5 Select 1. INPUT DEFINITION. This is where you tell the controller where the 
inputs are actually wired on the boards. You will need a wiring diagram or need 
to know just where they are wired. Press the ARROW KEYS TO MAKE 
CHANGES. Once you type in a new number, simply arrow to your next choice. 
Note that there are several pages of inputs. Don't worry about the ones you are 
not using, but make sure you have assigned properly all those that you are. 
Press "0" to exit when you are done with inputs. 


4.6.6 Press 2. OUTPUT DEFINITIONS. This is where you tell the controller where 
the outputs are wired. Just like the inputs, use the arrow keys and enter in the 
proper board and output number for each compressor, defrost, condenser fan, 
etc. Press "О" to exit to the CONFIGURATION SCREEN. 


4.6.7 Press 3, System Information. Set the clock by arrowing to the date, then 
enter the time. The day must be set in by entering the first three letters of the 
day. Use the blue key for the blue letters, the red key for the red letters. 


4.6.8 Go to bottom ог top of screen and press "0" to exit. 


У ЈАМА 


НОУ 1 Куй «амда Jal 
yr 


О4У09 МУН 341 


68-70-60 


anto OS v x 


HO LING ODPNLN 
pu ae 


68-@1-8@ 


рәриәшшооэәч 51 008$ x 


bog ҮЙ ы IE. vidi 
I 0 x008v 
| 1 0 1 Е 
| | Б г 0 | ддъс 
7 0 0 дас! 
I 0 1 | | И 
о £ 9 ојем pneg 
E 1 @ I 0 01 ‘ON U91IMS 
Ф 1 0 0 1 6 
ee б. Q Q Q 8 (uMOp) 330 = Q pue (dn) uo - | 
о eJeuw ejqe4 бщмоцоф eui 
2 9 l ! ! l чим eouepuoooe uf ee pneq 
5 0 | | @ 0 чоцвэрапшшоэ jJ4OMjeu Ou, JO} 
0 1 0 | G 4 З 9 suonisod цэцм»5 495 
0 | 0 0 b ' 
‘dived GAVE 
0 0 1 1 E 
0 0 I 0 С 
а а ов | | AMOMIdNMA* 15 
| 
c-| suoHlsod цэцме 495 NO 


равоа peeds ејаерел SA 
eu, pue ‘pueog іпаіпо 048 
‘pueog Ndu; [vg] Чэее 04 
peubjsse ледшпи Əy; 51 5141 


Qoa cce] 


| (YSGWAN Q3vO9) 
——— SS3MQQV ИМ 一 -一 


dive ONYE 


S Р 5 d | ON HUN 
ON ЧЭНМ5 
имор) }}0 = 0 pue (dn) uo = 
әләм O9|q8j SJU} uj uMOus Se 
| 
o 
Ho 
3gAnN LINN c 
m 
о 


4-5 


-p зч 
узаког. Зауб пуч AVTISY BYS 


68-29-60 


Е LOCATED ON 
ER OF 16AI BOARD. 


PUSH SWITCH UP. (ON) FOR 
TEMPERATURE SENSOR INPUTS 
AND DIGITAL INPUTS (SWITCH 
СЕОБЕ 


PUSH SWITCH DOWN (ОБЕ) FOR 
PRESSURE TRANSDUCER INPUT? 
AND OTHER VOLTAGE TYPE 
INPUTS. 


IMPORTANT, IF NO INPUT 15 
USED FOR A PARTICULAR INPUT, 
THAT SWITCH MUST BE PUS^EU 
UP (ON). 


FIG. 4-4 
INPUT SWITCH SETTINGS 
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SECTION V 

THE MENUS 
5.1 THE MAIN MENU. 
5.1.1 Read Sections І, ||, Ш, and IV before turning on the unit. All wiring must be 
complete and the initial programming accomplished. When the unit is turned on 


and the password entered the screen will display the Main Menu. Refer to 
Appendix B for a flow diagram of all menus. 


CPC -MAIN MENU- 09:13 
1-Pressure Control 5-Main Status 
2-Condenser Control 6-Logs 
3-Defrost Control 7-Configuration 
4-Sensor Control 8-Graphs 
9-Alarms 


Make Selection О< Годой 


5.1.2 At the Main Menu the selection of menus 1 through 9 is available to the 
user to view data or set controls. From the Main Menu one may log off, also. 


5.2 PRESSURE CONTROL SET UP AND SET POINT ENTRY 


5.2.1 At main menu on TRC press 1 for Pressure Control. 


CPC -PRESSURE MENU- 11:00 
1-Status 4-Logs 

2-Setpoints 5-Bypass 

3-Alarms 6-Set-up 


Make Selection 0-2 Main 


5.2.2 Press Item 6, SET UP 


CPC -PRESSURE SETUP- 11:01 
Defr - Force Comp On e. i 
Lead Circuit No. : 01 
Inhibit Float ا‎ 
Float Delay Time: : 10m 
Run Comp During Reclaim ool 
One Comp Remain On : N Phase : Y 


5.2.3 Use RIGHT ARROW key to move to selections. Make choices for defrost. 
You can choose to force a compressor to run during defrost, during reclaim, or 
to run continuously, with the choice "ONE COMPRESSOR REMAINS ON". You 
must be monitoring reclaim with an input to use the reclaim option. Phase loss 
may be used if monitoring a phase monitor device on one of the input boards. 


ов MM MM M 
CPC -PRESSURE SETUP- 11:08 
Out # 01 02 03 04 05 
Type VS UNLD COMP COMP нез 
Run Times 00004 00004 00000 00000 00000 
Oil Press 00.0 00.0 00.0 00.0 00.0 
H. Power 015 008 008 004 000 
Proof NO NO NO NO NO 


5.2.4 Use the RIGHT ARROW to make selections based on the prompt line at the 
bottom of the screen. The oil pressure setting (0 - 99 psi range) is the oil failure 
shut down point. Set to 0 if not using. This is the actual oil pressure. 


The HP setting is the capacity setting for the compressor. This may be set in 
Horsepower, MBTU's, or any number that shows accurately the capacity 
proportional relationship between compressors and unloaders. For unloaders, 
enter the capacity unloaded for the compressor, and the capacity of the 
unloading stage only for the unloader. 


The PROOF is to tell the controller if you have connected a status input for the 
compressors. Continue for compressors 6 thru 13 by using the down arrow. 


Use the UP ARROW to get back to the PRESSURE MENU. 
CLEAR ANY UNUSED COMPRESSORS BY ENTERING "X" FOR THE TYPE. 


5.2.5 Press 2, for Pressure Set Points. 


двд а арна 
CPC -PRESSURE SETPOINTS- 11:13 
Group 1 Group 2 Discharge 
Disabled 
Setpoint 12.0 14.9 Trip: 350 
On Delay 0305 0205 Delay:005s 
Off Delay 0010s 015s Reset: 50 


5.2.6 Use RIGHT ARROW for set point of group one suction pressure.(Range 0- 
99 psi) and on/off delays. Set enabled or disabled for the second suction group 
depending on if you have two suction manifolds or not. Set discharge pressure 
set points as well. 


5.2.7 Press the DOWN ARROW to go to the next Pressure Setpoint screen. 
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MEE NNNM ашык Mt LEE 
CPC -FLOATING SUCTION SETPOINTS- 11:23 
Float On/Off: 


Target Temperature : 010 

Using: AVG of TY IgE тате T4:N 
Max. Suction Pressure : 25:0 

Min. Suction Pressur д 08.0 

Float Interval : 15m 

^ = Мепџ, | = Next, 9=Alm 0z Main 


5.2.8 Use DOWN ARROW for floating set points and probe selections. If you are 
using more than one floating probe, place Y in for the appropriate probes. 


5.2.9 Use DOWN ARROW for Satellite settings. Disregard if not using satellites. 
Ш ee ————_____— 


CPC -SATELLITE SETUP- 11:28 
Satellite #1 #2 
Туре : TEMP is 
Cutin : 033 000 
CutOut : 028 000 
Delay - 0605 000 
Run Time ы 00020 00000 


5.2.10 Use DOWN ARROW for Variable Speed Screen. Use RIGHT ARROW to 
enter settings. DO NOT CHANGE Р.І.О. SETTINGS. Set dead band to 6 or less. 


Optional speed verification signal can be either 0-10 Volts or 4-20ma depending 
onthe inverter you are using. Normally it is 0-10V. This is the signal coming from 
the inverter to the controller to verify actual speed. 


~ a з. Anson a و‎ UU پپپ‎ 
CPC -VARIABLE SPEED SETPOINTS- 11:28 
Min. Speed: 0900 rpm Max. Speed: 1800 
Max. Increase Rate:: 6000rpm/minute 
Max. Decrease Rate:: 6000rpm/minute 
Deadband: 02 
E 10.00 І: 00.10 D: 10.00 Scan: 02 
Speed Verification (10У/4-20): 10V 
^ z Prev, 9- Ат 0-2 Main 


„= Use up arrow to get back to a prompt 0- Main. Enter "0" to exit to MAIN 
ENU. 


NOTE: Turn OFF the TRC power to set the above setpoints, then turn ON again. 


5.2.12 Pressure Logs (past history) may be viewed by returning to the Main 
Menu and pressing 1 for Pressure Control, and then from the Pressure Control 
Menu press 4 for Logs. 


CPC -PRESSURE LOGS- #330 of 579 11:30 
DATE TIME SUCT DCHG T1 Iu dera Та 
09/21 16:27 12.0 225 02 04 02 03 
09/21 15:24 12.0 225 02 04 02 03 
09/21 15:21 12.0 225 02 04 02 03 
09/21 15:18 12.0 225 02---04---00----03 
09/21 1648 12.0 225 02404 ... 02. ~ 03 
^ =Prev,Page | = Next Page 9— Ат 0--Маіп 


The screen shows 5 logs of the suction pressure, discharge pressure, and the 
four temperature inputs (T1, T2, T3, & T4). The logs are entered for the each 
logging interval that is set from the Pressure Control Menu under (3) Alarms. The 
above example has a logging interval of 3 minutes. By depressing the down 
arrow one can see the most recent logs; or by depressing the up arrow see the 
oldest logs. 


5.3 CONDENSER CONTROL 
5.3.1 From main menu select 2 if you are using CONDENSER CONTROL. 


CPC -CONDENSER STATUS- 


11:43 
Fan Status 01 02... ОЗ 04 05 06 07 08 
ЫМ», ОМ а „ОМУ „ОМ ОМ „ОМ 7. 
Current: OPN Cut-On: 200 Delay: 030s 
Control Using PRESSURE 
Equalize Runtimes: NO # Fans: 6 
^ = Menu, | Next, 9=Alm 0- Main 


5.3.2 Use DOWN ARROW for settings. 


CPC -CONDENSER SETPOINTS- 11:43 
Cut-On: 200 Deadband: 10 Delay: 0305 
Fast Recovery @ 15 Ibs/deg above setpt 

Fast Recovery delay between fans: 006s 

Control Using : PRESSURE 

Equalize Runtimes we 4 


^ =Prev, | Next, 9=Alm 0=Main 
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5.3.3 Use RIGHT ARROW for cut-on setting and time delay, # of fans, etc. Press 
down arrow to view Condenser Runtimes and On/Off Fan status; then press "0" 
to exit. 


5.4 DEFROST CONTROL 


5.4.1 From the Main Menu Press 3 if you are using DEFROST CONTROL. 


CPC -DEFROST STATUS- 11:51 
N=Normal, D=Defrost, M=Manual, R=Run-off 

O1 02 03 04 04 05 06 07 08 09 10 11 12 
N N N N N N N N N N N N N 
13 14 15 16 17 18 19 20 21 22 23 

N N N N N N N N N N N 


^ «Menu, | Меж, 9=Alm 0- Main 


5.4.2 Press DOWN ARROW to enter times for defrost. 


CPC -DEFROST SETPOINTS- 11:59 
Circuit No: 12 Status: N Type: ELC 
Duration: 030m Run-off: 00m 
Term. Type: SEN Term.Point 030 
Start Times: 1-06:00 2-18:00 3-NONE 
4-NONE 5-NONE 6-NONE 
^ =Prev Circuit | Next Circuit 0- Exit 


5.4.3 Press RIGHT ARROW to begin entering settings. 

5.4.4 Enter STATUS and TYPE using color keys and letters. Enter duration, run- 
off time, termination type, termination point (if using sensor), and start times. 
5.4.5 To temporarily manually defrost a circuit change the status to "M" (Manual) 
in the setpoints menu by pressing RED and then M with cursor on status. Defrost 
will then be abled and run for failsafe time (duration) or fterminate on termination 
if used. It will automatically reset to it's defrost type. 

5.4.6 Use DOWN ARROW to go to additional defrost screens. After completing 
all circuits enter "0" to exit. then 0 for Main Menu. 


5.5 SENSOR CONTROL 


5.5.1 At main menu on TRC press 4 for Sensor Control. 


CPC -Sensor Setpoints- 09:05 


1-Status 2-Setpoints 


Make Selection 0- Main 
5.5.2 Press 2 to bring up the Sensor Setpoints screen. 
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CPC -Sensor Setpoints- 


09:05 
No.:08 Status: OFF Name:Meat Case 1,2,3,4 
Type: Temp Using AVG of 009,01 0,01 1 
Current Values: 032 of 030,034,032,032 
Оп @ 034 Оу 0605 ОН @ 028  Dly 0055 
Alarms: High 038 Low 025 Diy 060m 
Notices: High 036 low 027 Dly 060m 
~ =Ргеу, Page |-Мехі Раде 9=Alm 0=Main 


(The values shown above аге used in the examples below) 


5.5.3 Using the right arrow (or left, or up, or down arrows) one can select from 
the following items for programing the particular sensor number. The sensor 
number (1 - 32) can be changed by using the up and down arrows: 


Name: 15 alpha/numeric char. Example: Meat Case 1,2,3,4 
Type: T = Temperature іп ОҒ; 
= 0 - 100 psig pressure; 
5 = 0 - 500 psig pressure. 
Example: Temp. 
Using: Sensors No. (one selected) plus up to three others 
for (O) = Only (for just the one selected) 
(A) = Average (for the orie selected plus 
the other 2nd, 3rd, and/or 
4th if also selected) 
(X) = Maximum (for the 1 - 4 sensors selected) 


(N) = Minimum (for the 1 - 4 sensors selected) 
Example: Sensors 8, 9, 10, and 11 have been selected using the 
average mode. 


Current Values: Displays the values of the sensors 


selected. The first one is the 
control value. Example: 32°F is the 
average of sensors 8, 9, 10. & 11, 
which have 30, 34, 32, & 329Ғ 
respectively. 


On @: Refrigeration is turned on at this setpoint 

Dly: after a delay of the number of seconds entered. 
(Temp. limits -50 to 2709Ғ; press. limits 0 - 

499 psi; the "on delay" maximum is 120 seconds.) 

Example: On at 34°F after a delay of 60 seconds. 
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Off @: Refrigeration is turned off at this setpoint after 
Dly: a delay of the number of seconds entered. (Limits 
are the same as for the "On @" shown above.) 
Example: Off at 28"F after a delay of А 
5 seconds. 


Alarms: High Low X Alarms occur at the setpoint 
entered within a range of -50°F to 270°F after 

Dly: a delay within the range of 0 to 240 minutes. 
Note: The word "ALARM" intermittently blinks 
with the "time" in upper right of screen if an 
alarm is present. Example: High alarm of 38°F 
and low alarm of 25°F after a delay of 60 min- 
utes 


Notices: Similar to alarms except will not remotely 
alarm. Example: High of 36°F; Low of 27°F 
with a 60 minute delay. 


5.5.4 Press 1 on the Main SENSOR CONTROL - 
screen to observe the 
Status of the sensor control setpoints. 


CPC -SENSOR STATUS- 09:42 
ж Мате Status Value CI со 
8 Меа! Сазе 1,2,3,4 ОН 032 034 028 
22 Meat Walk-In On 033 032 029 
18 Deli #1 On 036 038 034 
4 Deli #2 Off 034 038 034 
2 Dairy #3 On 035 036 033 


› 
о 
= 
Ф 
a 
c 


= Prev Page | = Next Page 9 = Alm = 


Five sensor control points will be displayed as shown in the above example. 
More can be viewed by pressing the arrows for Previous or next page. 


5.5.5 Press 9 on the Sensor Status Menu to observe, acknowledge, or reset 
alarms and notices. Five alarms will be displayed per page for a total of 130. Date 
and time; "N" Notice or "A" Alarm; and Description will be displayed. 

Please read the section on alarms for more details 


5.6 MAIN STATUS 
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5:6.1 From the Main Menu press 5 for the TRC STATUS. 


та МЕШИ facet давай وا ا‎ 
CPC -TRC STATUS- 10:01 
Suction: 12 VS: 1800 rpm 100% 

V1 02 C3 C4 5 6 7 8 9 10 $1 S2 


ON ON . " " E е + z ON 

Discharge- 018 Grp2- 009 

FAN 1 2 3 4 5 6 7 8 сі C2 3 
ON ON ON ON ON ON . 4 ON г 

9 = Alm 0 = Menu 


5.6.2 This screen reveals the type of units in Group One (not labeled Grp1 on 
screen) for units 1 through 10 shown on second line after heading; with C — 
Compressor, U = Unloader, V = Variable Speed, and nothing = no unit 
assigned. Group Two is labeled Grp2 and has up to 3 units; likewise these unit 
may be "С", "U", "V", or "nothing". S1 and S2 represent two satellite units. For 
these 10, 3, and 2 possible units (or unloaders) the status is shown as "ОМ" or ".." 
where the two dots represent "OFF". 

5.6.3 The current suction pressure for Group 1 is shown on the first line after the 
heading beside "Suction:"; and for Group 2 it is shown beside "Grp2-". 

5.6.4 The Discharge Pressure is shown as labeled. 

5.6.5 На pressure transducer is not electrically connected to it's input the letters 
"OPN" will appear instead of a pressure value. 
re Три of up to 8 condensers fans is shown on the last line as "ON" or 
"e for < 

5.6.7 Press 9 for any alarms and 010 return to the main menu. 


5.7 LOGS 
(See Paragraph 5.2.12 for Pressure Logs.) 


5.8 CONFIGURATION 
5.8.1 From the Main Menu press 7 to enter into the CONFIGURATION menu. 


CPC -CONFIGURATION- 10:29 
1-Input Definition 4-Communications 
2-Output Definitions 5-Xducer Offsets 
3-System Information 6-Network Menu 


Make Selection 0-2 Main 


5.8.2 From the CONFIGURATION Menu the Inputs may be defined as to which 
46А! Board number (1-20) and which input number (1-16) on that board by 
pressing 1. 


5-8 


-一 
СРС -INPUT DEFINITIONS 10:33 
Bd Р 


Input Input po "n 
SUCT PRESS 00 00 DSCH PRESS 00 00 
SAT1 P/T 00 00 SAT2 P/T 0 -00 
DEFR INHIB 00 00 SUCT TEMP 0 00 
DSCH TEMP 00 00 СА5Е1 ТЕМР oo 09 
^ =Ргеу Page | «Next Page 9= Alm О=Мепи 


5.8.3 With the INPUT DEFINITION screen on display press the right arrow to 
move the cursor to each "Bd" and "Pt". After moving the cursor to the first "Bd" 
the other arrows may be used to move around on the screen. You will note at the 
bottom of the screen the range for boards is 1-20; and the range for points is 1- 
16. Once the first screen has been defined and the cursor is off the screen the 
next page may be viewed for other inputs by pressing the down arrow for "Next 
Page". Likewise, the up arrow is used for the previous page. There are 16 pages 
covering all of the inputs. с 


5.8.4 Press 9 to view a log of the alarms. To return to the CONFIGURATION 
Menu press 0. 


eim From the CONFIGURATION screen press 2 for the OUTPUT DEFINITIONS 
enu. 


р EEG 
CPC -OUTPUT DEFINITIONS 10:47 


Output Bd Pt Output Bo) б 
COMP #01 00 00 COMP #02 00 00 
СОМР #03 00 00 СОМР #04 00 0 
СОМР %05 00 00 COMP #06 00 00 
ЗАТ #1 00 00 ALARM 00 00 
^ z Prev Раде | = Next Page 9- Alm 0-Menu 


5.8.6 From the OUTPUT DEFINITIONS Screen The right arrow will move the 
cursor to the first "Bd", then to the first "Pt". After the cursor is on the screen all 
arrows may be used to move about on the screen. Boards have a range of 1-20 
and points on the 8RO board have a range of 1-8. After the outputs are defined 
for that screen and the cursor is off the screen, the down arrow can be used to 
move to the next page of outputs. To return to the CONFIGURATION Menu press 
0. 


5-9 


5.8.7 From the CONFIGURATION screen press 3 for SYSTEM INFORMATION. 


_ —————————— 
CPC -SYSTEM INFORMATION 10:58 


Unit Name: CPC'S TOTAL RACK CONTROL 
Date: 08/17/89 Time: 10:58 Day: THU 
Passwords: #1: 100 #3: 300 
#2: 200 #4: 400 
Software Revision A:08 


^ z Prev Page | = Next Page 9- Alm 0- Menu 


5.8.8 The SYSTEM INFORMATION Menu screen allows one to name the rack; 
set the date, time, and day; change passwords; and review the software version 
on page one. On page two the Phone Number #1 and #2 тау be entered. 
These are used for dial out when the modem and communications option are 
used. Also, on page two the beginning and ending dates for daylight savings can 
be entered. Use the right arrow to move the cursor on to the first information to 
be entered, then all arrows to move about on the screen. To return to the 
CONFIGURATION Menu press 0. 


5.8.9 Press 4 from the CONFIGURATION Menu to bring COMMUNICATIONS to 
the screen. 


ии ити‏ سنس 
СРС -COMMUNICATIONS SETUP- 11:18‏ 


Unit #: 01 
Primary RS-232 Port Protocol: 

Baud: 1200 Parity: N Data Bits: 8 
Secondary RS-232 Port Protocol: 

Baud: 2400 Parity: E Data Bits: 7 


^zMENU 9=Ат 0: Menu 


Set baud rate, parity, and data bits to match the modem. Press the up arrow to 
return to the CONFIGURATION menu. Make sure switches on TRC door match 
this baud rate. 
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5.8.10 TRANSDUCER OFFSETS Press 5 from the CONFIGURATION Menu to 
bring TRANSDUCER OFFSETS to the screen. 


CPC -TRANSDUCER OFFSETS- 11:25 


Main Suction :00.0 Discharge  : 000 
Group 2 Suction :00.0 

Cil 1 2 3 + 5 6 
Press. ооо 000 000 000 000 000 


7 8 9 10 11 12 13 
ооо 000 000 000 000 000 000 


^zMENU 9=Ат 0- Menu 


Set the transducer offsets to match that listed on the transducer. Press the up 
arrow to return to the CONFIGURATION menu. 


5.8.11 NETWORK MENU Press 6 from the CONFIGURATION Menu to bring 
NETWORK MENU to the screen. 


-NETWORK (ECN) MENU- 11:30 
1. Status 6. Set Delays 

2. Msg. Status 7. Set Device #'$ 

3. Device Status 8. Send Message 

4. Reset ECN 


5. ONLINE Status 


ووو ВА E E‏ ا 
In general, this menu is mostly used by qualified CPC factory service engineers‏ 
and should not be used by the user unless requested to do so by the factory‏ 
engineer; however, there are three menu items which should be checked and set‏ 

by the user. These are as follows: 


4. Reset ECN - ECN stands for Expansion Communication Network. Press 
4 from the NETWORK MENU to bring this up on the screen. 


11:31 
1) Network OFF 2) Reset Network (ON) 
_____ L—————— ess سمهو‎ 
Press 2 to make sure the ECN is ON. The words "Reset Network |. (ON)" will 


— on a second line on the screen. Press ENT to return to the NETWORK 
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6. Set Delays - These are preset at the factory but should be checked апа 
set for the default values by the user. Press 6 to bring up the SET DELAYS 
screen. 


11:32 
ECN msg. timeout 3: 


Press 3, the default, and press ENT to set this at 3. (1/10 of a second per unit) 
The screen will change to prompt for the next item and the next etc. 
айыыл Ьа л iii ge 


11:33 
ECN msg. timeout 3: 3 
Pass token timeout 700: 700 
Transmit delay 0: 0 
Break duration 6: 6 


pM. АЛА а ВЛ. Г. ЗАРАРРАСОНИ 

Enter the defaults one at a time as shown above by entering the value then press 
ENT after each is entered. After entering 6 for "break duration" the screen will 
return to NETWORK MENU. 

7. Set Device #’s - Press 7 and follow the prompts on the screen for 
setting the device number for each board connected to the TRC via the RS485 
communication network. This is to be set for each 8RO board, 16А! board, 
Variable Speed board, and 485 alarm (option) on the network. 


These are the only menu items you will need to set from the NETWORK MENU. 


Press the up arrow, or ENT, to return to the CONFIGURATION menu. Press 0 to 
return to the MAIN MENU. 


5.9 GRAPHS 


5.9.1 From the MAIN MENU press 8 for GRAPHS. The screen will display as 
follows: 


CPC -GRAPHS- 11:42 
1. Grp 1 Suction 5. Comp. Runtimes 

2. Grp 2 Suction 6. Fan Runtimes 

3. Discharge 7. Satellites 

4. Case Temps 8. Sensors 


Make Selection 0-2 Main 
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5.9.2 Press 1 to see a graph of either temperature or pressure for the Group 1 
compressor system. You will see a chart of pressure in psig (or temperature in 
degrees F.) vs time in intervals (last 55 intervals). The minimum (mn) and 
maximum (mx) pressure are stated on the screen. The interval is as defined 
under the PRESSURE CONTROL menu item 3 Alarms and shown as Logging 
Interval. This interval once set is used for all categories of logging and for the 
suction pressure and temperature graphs. 


By depressing the left arrow one can observe the last part of the graph in more 
detail. Press any key to get back to the GRAPHS menu. 


5.9.3 Press 2 to see a the same type graphs for the Group 1 compressor 
system. 


5.9.4 Press 5 for a bar graph of runtimes for the compressors (1 through up to 
13). The runtimes are in hours. A number is shown on the X axis representing the 
compressor's assigned number. An X is shown for unassigned positions. 


5.9.5 Press 6 to see a graph of runtimes for the condenser fans. This chart is 
similar to the compressor runtimes. Up to 8 fans can be assigned and therefore 
charted. Other data may be viewed for satellites, case temps, and sensors. 


5.10 ALARMS 


5.10.1 If necessary re-enter the system by logging on the password as shown in 
Section 4.6 paragraph 4.6.1. 


5.10.2 Press 9 from MAIN MENU. A display of the last 5 of 129 alarms showing 
date, time, whether an alarm or notice, and the description will be displayed. 
Press up or down arrows to view more. Press 7 to acknowledge. Press 9 to 
reset. Press 0 to return to main menu. 
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APPENDIX A 


FINE TUNING THE PRESSURE CONTROL FOR VARIABLE SPEED 
COMPRESSORS e 


A.1 INTRODUCTION. The control of the suction pressure on a variable speed 
compressor rack is greatly enhanced by the logic programmed into the TRC'S 
software. CPC has incorporated a control logic using feedback control called 
"PID Control". To take advantage of this enhancement it will be necessary to fine 
tune the PID setpoints. 


A.2 PID CONTROL. PID is the acronym for Proportional-Integral-Derivative. The 
TRC uses feedback control. In other words, to control й subtracts the current 
actual suction pressure from the setpoint to obtain the "error". This "error" is then 
multiplied by the three constants (P, |, and D) to control compressor speed. 
When the "P" (Proportional) constant is just right the multiplication of it times the 
"error" will change the speed to hit the setpoint target without constantly going 
over target or under target. This will then tend to minimize too much oscillating. 
The "P" constant feedback signal is in proportion to the size of the "error". If the 
"P" constant seems to require changing see paragraph A.3 below. 


The "I" (Integral) constant is the sum of the "error" over а given period of 
time. Like the "P" constant, it's feedback signal is proportional to the size of the 
"error"; except it integrates the "error" size over a period of time. When the "l" 
constant is just right the suction pressure will tend to remain consistently at 
setpoint. If it tends to remain consistently above or below setpoint, perhaps it 
needs to be changed as described in paragraph A.4 below. 


The "D" (Derivative) constant looks at the rate of change of the suction 
pressure. It's feedback signal is proportional to the size of the rate of change. If 
the suction pressure takes a sudden large jump the "I" constants feedback signal 
would be large and; therefore, when multiplied by the "I" constant it would cause 
the speed of the variable speed compressor much faster to reach set point 
faster. И the suction pressure has а small change, then the feedback signal is 
small causing a small change in speed to approach setpoint. If the suction 
pressure is not changing the "D" feedback signal is zero because the rate of 
change is zero. Refer to paragraph A.5 for information about changing the "D" 
constant. 


A.3 CHANGING THE "Р" CONSTANT. For variable speed applications using а 
Variable Speed Board a "P" constant having a value of 10 is normal. To enter this 
value go to the main menu and press "1" (Pressure Control), then from the 
PRESSURE MENU screen press 2 for setpoints. Press the down arrow three 
times to get to the fourth page. The screen will be as follows: 


APPENDIX B 
FLOW DIAGRAM FOR ALL MENUS 


АЛ INTRODUCTION.The following drawings depict the screens for а! 
applications leading from the Main Menu. Fig. B-1 depicts the choices one may 
select from the Main Menu. Each of these choices are then detailed beginning 
with Fig. B-2 "PRESSURE CONTROL DIAGRAM". 


A-2 CHANGING PAGES. To change from the first page of each menu press the 
down arrow. Continue pressing the down arrow for additional pages or the up 
arrow to return back to pages. 


A-3 ENTERING DATA. With the screen on SETPOINTS, SETUP, or BYPASS 
types the data may be changed or entered by pressing the right arrow to the 
item to be changed. Look at the lower prompt bar to see the choices or values 
permitted. Once in the field one may use the left, up, and down arrow to speed 
up the process of getting to the item to be changed or entered 


A-4 THE PROMPT BAR. A useful tool in the TRC software is the lower prompt 


bar on each screen. Observe this to know the next step and to see information 
about entering data values and choices. 


B.1 


ueber] nuo шәр 


|-а д 


913. = 


4-8 914 35 


ul 8 213 335 6-9 9213 335 8-9 
м LINT мт vem re "m 4 чон 29195 ән "CO RETE "TEN ТЕЛЛЕ) 
Эні 30. намно2 Омун ІНдІН БЕТІ ul- е x 
ЭНГ NI X131 VNH3I TV Г Палм ін өзел Anean Bite Салај си 9019195 
= 221 й пен домен 9 чоцешојој WSNS Г Ошә) #593-/ іш 91119105 -С 
_ ОНУ [WIL] ЭНЕ ИНУЛУ NV SI ЕГЕІП £m өзез пеем N 7068 68/6 sauliund 494 > 9402002 -Z 425440 2e20px-G воогимиер inding-C $9224 110-9 20 ючво с 
N3H^ 713538 бинмпм ОМУ ЅИНУ IV НОУ И ono че + а осе ди Seupuny баю) С assed l вооремогањој-у YORIQ 1099] 5asuapuo]-S чор 205 -[ 
с<11У130 X04 9-8 914 33S SHV Іў 6001 621 зо 6714 -зннулу- 242 сом -6намно- Эа? 6660 “оп жзлді ANOJ- 243 1668 -6901- 949 
мат 01 (6) 553на №33895 ANV мона г: Чы 
(C) 310N | i i | 
SNOILOQNISNI 30d нмв H3^01 3H1 NO Suu 5науно NOI улі NOI 5901 
біанона Зна MOVIOS SN33H2S V NO SAW?dSIQ н33а25 HI 54%14519 N33H2S Эні бди 14510 N3340S FHL SAV 14510 a ua эн! 
ИШЕГЕ 5 5 5 mE 
b 8 4 9 
: з - : ае = 
9-8 914 335 5-9 EE 395 ь-8 EL 335 Е-8 913 33S (44) 914 335 
чо 0 ot тәм  чен-8 ES WH ulen-d  wiv-b pd -1 ua- 上 ulen-9_wlv-6 ET men чен-8 ES 50422195 9T 
ЕСЕТ В9БУЕСТ v ии ионии ин ON deem лиги а 
EZ IZ QC 6l BI личи El 3805534) Dus [04440 
ap^ 48i е9 «аса fele) BYZ 90 102 маб 4998220 90-195-9 вижу-с 
= н ON HN WN NN NH ON н ON esound ыша 
7515 OI 68 (9562 ЕЗ CN I^ $(upodias-7 $04915 -I Zi и Qi 60 88 гд BW CO » ка са 18 ве га и да то ie a а 671946 че ee а бай 1 
E wd. 0081 SA (qp чойо, зро und-glenuen-n 160 2180-0198 JÓN-N 
BE 68 +1/88 -SniviS 981- 249 tt 60 -пиЗи 505 35- 242 ЕЕ be “SALWLS 1508430- 242 TE 68 -SALWLS 835830802: 242 ZE68 - WOdlNO] 38155 343 
SniYIS МУН ЖЮн1н02 NOSN3S J041N02 1504430 1081403 8358 зоној 3081405 38155384 


SAY 14510 N3335 HL 


с 


SAW 14510 М33825 JHL 


| 


a 


Sav 14510 N3335 ЗН! 


САМ 13510 н33895 HL 


H 


оди 14510 N344)S ЗН! 


исто 9 о а» рюяззу moi 20004 


Tuo Одтејл ко IN} 558 4 
5409 јез ебигцо o, PesjNDes Psomssey 


(г +]: ромба 


BF bd NO 90 ! 281- 


55 384 ПОХ зі ніні —- 


Moe - ا‎ эй 
Sw |v -6 
қашан (9490) 205425 ў 
HNOJ juo / ю) оа Е 
“ёй 56001 9 [0 цоо) sasuap 


Блу зен б 


Е 


435 01 ' 


“г 


со зна NHL 


cot 


B 


ко NO 


кы 


335 01 m 55384 


102190) 2.4559 4 i 


ШЕ Мун: 24) 


7 dj пот 9| | $5254 
но но NO NU NÛ 


fezsseect 


чы ў 
90 WY SIL) 

но NO 
$0 6849 S FIED NAA 
ша: өө! S^ сі чоно, 
LE $1115 381 - 243 


t 
(249 


_ оо, ay poste) mo 03 


Te Ouman юр IN} 55924 
5409 јез ебивц) o, pe Ibe р ют55еа 


mA ТАШ А аном55у4 
ша зал Ро И 4 1 ^ | нпод SS3ud 

ыл E 1 иол онга 
O1 5$39NVHO р 335 ПОХ dn 
м3-3805 HI V ) с - - ЖЕГЕ ДИЛ 
504995 $ МНИМ = x 15814 МІНА 


WYMOVIG омимнооча DSL 


CN 


ueJDei(] |0-4М02 9.п55944 
C-g 814 


щу-6 


“дз-ў 


а RE. Sees ON ON ON 30024 А :ceud н: Блоа pent de 
ода G00 090 -әмоа H gug дай аба адд 000 mod H ша ш оо) 
вад 9% 909 55944 10 000 400 (000 808 808 $5924 IIO ош Геје 19014 
0000 90000 99999 owl uui зоў шә әәә 91990 01998 өші) UH -— i 42014 HAMI 

я - 9405 4802 SA ean, 10 гом 4192419 pee] 


се ә Ed с 19 # “O 
-91135 Зм165384- 242 


чаяап Зн NI A ALVNYSL TV 


а g # 


-40135 3u5S3ud- 


ПЕЕШЕ И Ru ы З 


1568 


uleu-ü u|v-6 хеб! тови- 4 


А ' “0 duo) 25.03 - 4499 
240 


-90135_38155384- 


INITIO ат аму CALI] 3HI WV V NV SI 3u3Hl N3HM "13534 SWav 1V ОМУ Sav IV = пати 
чоч $ 1у130 303 9-9 915 33S SWav IV мат 01 161 55349 N33HOS АМУ WOYS сене СІ Сан 
5901 153070 WYON няам НИЗОМ HON. инн 

м, E 4,5522 В 
эч его очин NOLLOQMISNI 203 YV мамол Зн № 5144044 зні MOTIOS 5834825 NY NO s ve сё со 10 нао] без 

№00 NY ап 55384 E (7) 210N 0659 -ббУчАЯ нОс5ЗнаноЭ- 242 
`[оен-9 шу-6 әбед oN- абед лез-ў —| 
MET 99 95 ЕЕ gA p uly-6 '^eJg-l ошы-@ шу-б i«eN-f под] 55344 


CECI 01/59 


8 
8 
9 
9 


ulerl-9 uly-6 7ә:4-4 
м st d мі) YOO) EU TTE ші! Іл аца] 19013 
аш 1 Ovul а 066 9055924 ч01206 "uli 
со Pueqpea0 ӨЫ 2255944 VONG хац 
ejnuju/uda 0009 Ay 9589221 хе T 1 ки NEL ма ма зо Іі боп 
ayNujw/wds 0009 зен 9599 20] жен p^ ме: gn, eae | об 
0081 peads xey ші: 0068 PeedS YIN 55384 [4] Ін AAS SS3ad 430 130/90 48°14 


&160-S1NIOdL3S 03345 JIWVIYVA- 242 -90136 3111131У5- 242 116-51м1041 35 М011205 ӘМ Ұ014-242 


5169 -NLIS сныулу 3н1653н4- 249 


NON 7, NON ЛЄ NON IZ UON Лізаў 
чои нь NON HE NON HC NON ні 9583 


№ зин 
И. MS заелі, SoG umo] Gung 
г деле шад MA 9104205 мот 


000 uiv 0420 OOM 954205 чан 


5010 feieg 330 
зара feed vo 
4ujodies 


5518 


чеи-д щу-6 7944-4 


‘NOILVWYOSNI 33H10 ОМУ S39NV3 


одвод ui, Ny 


X04 yyg WOLLO8 3H1 NI SidWOsd Эні М0110044 S39NVHO ЭММИ 
MO ONINSINS O4 ол9 1404136 Зна OLN] 805402 Эн! ЗЛОМ 01 


[=] МОМУЎ ном зна 55334 501915 МҮНІ YSHLO 5М838265 TIY NO 
(1) 310N 


: SNES 
св їн ә әс 
-601915 3111141У5- 249 


аза 10 өөө 02 000 12 М0” [ts 


зр AGB ма WD STB ER 


a EE сі HM 


8060 


ВЕС B sid 
eccas ВСС TINS 
абенн дсихи 0945 Bl 9042056 


"nivis aunsSaud- 240] 55948 


"ла за=1 чен-а 


шу-ы хәм | wy- '+хән-1 ‘naida | 


ЕТЫ чен-@ шу-о хәм | 


чіен-0 


чоц 29195 ex 


сасе ен 39024 =” тт W а 1004, N (N MA 1004 
000 дж ода земоф H ода 999 фо а 00) зэмод ү t а 09 gov 6 замод ү a- 425-9 SuJe|v-E 
900 OW өмү 55>9-4 ПӘ 898 899 099 909 QUO 59944 |19 во 000 898 Oud вов 55923 |9 sseong-G Syujodyas-Z 
wa дама 908 OU] UNY ТІК жә өөө вай Әжей 0998 aul] | ООН замо беш 0209 Чай مومس‎ Әші| моу 5601-6 504,5 -1 
SNPS = 57846 % NO =гце,с 
tl cl и н шо) зоЗна |! бо во 99 и бо) с̧иә +89 E03 (9 {дл и 9.09 
6058 -501У15 35155 За 242 6959 -sntvis 38155384- 242 8969 -SüiviS 38055384- 249 4969 -N34 340553ң4- 242 


БЕЗ 


ше IDR Ty | 


p 
& 


[9 411 Че’) 


-d 


€) % 0) 


JLON 335 
ИТЕ? 


чей-а ZER 


@байа водим C1600 #1008 әш uns 

x М 501645 

8 ГА 9 ~ в ue 

слова 11400 „1000 паша aus} jun T 

Я NO NO ^" ыце 

t амды ДЫ н us 55354 


аа SAWING Е ЕКЕ 


UU) ALON 335 в) 


SNOILOnJLSNI 
N04 чув WOLLOG Эн! NO SidWONd JHL 3^А93590 5М433825 11У NO 
(C) 310N 


МОН ЈАЗУ ОМ YSHLO ОМУ 

639NvM Зл8умол у хоз YY WOLLOG JHL NO опакова JHL М01104 
Ü34v31) 39 01 ззияпшмая зні ОМУ Q39NvHO 30 0339193 3d 01 
SINIOJLJS зні MOV TIM SIHL 701319 S3WILN(OM YO 51104135 
ЗН ÖLNI 3OS300 dHl ЗЛОМ OL [=] МОЧУ 1НОЇЧ JHL 55389 


ALON 


A 
194 


сещ 


ОЙ 


BELL Ччлем- f ‘мала 


jury 19 


ШЕТІ 


соразивр чзамјед берэр Паэлозәц 4524 


_ {араб олоце Dop/Sq|Gpg Паел 
heje(] вгруечрез gu Jotos 


SUEU 


1 -SINIOd1 9S УЗУМ: 


чїч, зні dO 394309 UNvH їндїн 83340 


JHL NI AEILVNS3I ЖИЛЕ само UNV [AWIL] 


SAL WHV IV Му SI ЭНЗНЕ NIHA 


ПМУ SWHV ЛУ МО 5 livid 304 9 H 


Sndyay МАМ OL [0] 


55384 №33495 


28g, 4 Se 4 L— — 1 = 


2:1 


Saud 


wo 


02- 242 


(EK. (2) ALON 335 


алуа IONS Ty 
<34 Sowppuny агцепоз 
ч змпбуЗна HUSN 1944499 
ИЕН берәй  aaciuiodies вастизало 


ШӨ 


а ‘sue, я 


"пчоде ў 


13534 МУУ ЈУ ` NO NO NO 
90]4 335 во ZO 90 са tO Ей CU 10 54615 ueg 
Ву раз зай! 115 M35N3ONOO-. 949 
(к) JON жый Шш. Ае Boon б, Et Ee. 


ueJDei(] 10-4М02 150-4Ә0 
і ӨЗІДЕ 


4) 310N 335 
чеией #10549 ухам= Tf 002412) лдзць | 
3NON-9 3NON-G 3NON- 
3NON-E 0091-2 000-1 Seul] 14015 SNOILINYLSNI 


958 :ulod шаг NAS adî, шагу моз яуа н01108 зні NO SldWONd зні 3AN3S00 5833425 ТУ NO 
шй0  :jjo-uny шада монезпа 
JAJ абі N SNIS ЕС ОН ипо) (ДЕЛУ 


'"SNOILOQMISNI 33H10 (МУ S3ONVH 
злвумоллу 303 YY Н01108 зні NO SidWONd 3H1 “07703 "Оздмуно 30 
51119819 Q3431N3 38 01 51№04135 Зні ^ OW NIM біні Q3l4 51404135 


1508330 ЕС OL 40 нумобна 01 че а Эні OINI 305809 зні Элон OL моны 1ндїн Эні 553н4 
mONNY NMOU 9NISS3Nd 3nNILNOI ч) 310N 335 
шең-й HADI) іхәң- | 10241). лез4еф (1) 310N 
3NON-9 JNON-G JNON-b 
3NON-E 0081-2 дй9а-1. 92ul] +4845 
90 :kulod шае] NaS зай) шэў 
Aova 11 ЗОМУН2 01 139304 LON OQ 501У15 weg :jjo-uny шиви oj ean 
NO MOS309 ним и мана Ому 038 ONISSAYd 212 абі N SMS 10 ON ипо) 
ха ANAW SINIOd13S Эні NI (Пупмуи) и. 
01 501У15 SLI ONIONVHO A8 031503339 све 2514104135 1508330- 542 


АЛЛУПМУМ АПаунОдиз: 38 AVW 1109812 У 
(€) 310N 


сіді -51М104135 1504330- 242 


шу-б '+х9м=] 


"338425 Эні 30 N3NNOO Омун нов 4344 NM Ne NNN NNN ON м 
HL ATSLVNYSL ЛУ ANIG (WIV) ОМУ (Зя) се Cc Іс WZ 6I 8l д 9 Si vl El 

Энг МУУЛУ му SI 3u3HL МЭНМ 13538 ЅИҸУ V 
| N N N N YN N N ON N п М 
аму SnuvIv 303 511У130 804 9-9 914 335 гі i| ol ва ва 28 90 са và CO CO І 
омнулу MIIA 01 (61 55384 М43825 АМУ WOYS jjo-uny-u 'ienuen-N 1502190-0 'IeuJoN-N 
(E) 310N собі -501У15 1504330- 242 


89/28/89 


poo 


ше обе] 10400 405486 


с-8 513 


(1) 310N 335 


едг шүу-ы eDej i-oN-foDeg ^214-| 


шиди МО сии мол HSO чбин 'S921ON 
шара 10 EGY мол зчін шеу 
зара гүп вов а но 5098 РО 5189 YQ | 


од ова або гіа зо CIB SenijeArue NJ 
ова 000 ива 10 fluo бшп іда! adı г 
ong [н ey BWEN 330'574е5 СЕ ON $5 Jud 


SNOILOnJLSNI 


303 муд NO1109 JHL № 5194054 3H1 3433590 5М338426 11у NO 


(č) 310N 


SNOILOQNISNI H3HLO ОМУ S3ONVM Э 19УМО 1V 303 ЧУЧ 


дьа 1М104135 MOSN3S- 242 WOLLOQ зні NO 514нОна зні М01104 Q3ONVHO NO 0383184 
за 01 SiNIO4135 зні MONY зла SIHL 01314 51М104135 
51109412 зні OLNI 305300 JHL 3AON OL [| момму LHOIY AHL 55389 


305435 CE 01 dN нунЭОза OL 


MOuuv NAOQ ом553на 3ONILNOO (1) 310N 335 


uleN=u шу=б ebeg ухәң=] “сед лаца | 


ujuüg Күй 228 мотива Чбін $9404 
шаға РО cea мол Съд чон шву 
ва ма вго д 350 SHEA РМО SEBO YO 
га EEO EEO IEO JO TEYSEMIEAIUIIING 
IEO EEO ZEB JO OAV Duis dua, заб 
Bb ня Әшен NO SNIS 10 “ОМ 

-SINIOd1 35 305435 - 249 


33005 зні 30 HJNHOO ÜNVH ІНІН 81440 


С Зні NI X 131 VN 3E ЛУ NI JU (ну) ONY (зя ЗЕ 

Эні малу NV SI 33HL мана 13534 SW 1V = 
аму бизулм 304 511У130 303 9-8 914 335 
синулу Ма OL 161 55354 №33895 АМУ WOH J 


(E) 310N 


ШЕ! 


шу-б әбед ухом=р sbed лозац 


() 310N 


00[129195 FW 


ШУЫ) 

НП БЕЙ ӨЕМ NO за Ql чз си 
вси GLO БЕЙ NO 13 QE 1994 295 БИ 
ПОВЕВ УЕЙ NO га Bb том H0 ЕЙ 


зенай шу-б 9Deg iXeN-f әбед 9244 
РОСА DFO № 14 9l AST Роза Ol 
CLO GEQ ж № за 9E Маеў БИ 
ссазед 9504 330 14 8p Паеў ВИ 
аса ZEW 340 “з eC ә-гро ДИ 


КӨСӨ BLO NO 14 By. проза 38 
00 1) заел 574646 эшең н 


нг оғ ECU NO 44 Bb еен рэч ТИ 
UJ 19 эщел 57445 эшең н 


= — ——dlu'uGta BCU 440 44 bC еи рәм сд” Sjujodia5- c 574245 -| 


_- 1081409 NOSNIS- 949 


-SnIVIS NOSNI5- 249 


J NOSNJS сё OL за MAA OL 
iv май 55184 OL замо? ЗЕ. | Ж МА, 


gt el -S00VIS HOSN №5- 242 


weubeIg 574615 Шер 
| 9-8 O14 


‘SNOILONYLSNI 304 YVA N3A01 3HL 
(E) Ому ©) “Ф SALON 335 NO SidWONd зні A^O1104 5833425 VW NO 
1у-6 (E) 310N 


124 
d ио 1368 4: 
в/в<ьессі Фо 13538 01 (4) 55384 13538 
зорх 2пб01 ' 13437 за 01 ИЯУЛУ 3HL OL 305809 AHL Злой 01 
аан" SuaS ` опојн ` чрашпа 
ол ін 90 ч5 ` aseyy ' 914420 [=] тончу ном JHL 55344 N3335 ЗИНУЛУ 13538 
6501 -ОЫНУЛУ 13534- 249 Зна NI `$януЛу Энг 13538 01 1061 55344 


(Е) 310N 335) 'SW4vV 39031^0NJ3Ov 01 (4) 553ч4 М33825 
uva 83401 бняўлу JHL НОНУ ну IV JHL МЗІЛ OL 
ў (61 55384 №33895 501У15 AHL МОНУ 


(y) 3 (2) 310N 335 

охцец-й 1999426 19V - / он T'^9Jd- | 
ІН Змлн N SITO (0701 

0003 2094 М 8201 Е@/Ш! 

нузно 301 v 2511 Е@/@! 

їн 35м2 0034 N 2221 COI 
ума Sv9 у CEI 68/91 
00440122590 awl) Фей 
4581 621 зе 6ё14#_ -SWuv lv- 249 


(C) 310N 


JaonpsueJL eunssaJg = JPX 
paads alqel5eA = SA 
14046 = OHS 20 HS 
JosuaS anye sadwa| = 5995 
40044 UNY = jdd 
uno] dung = чаша 
550] 95944 = 95044 


чедо = №40 49 40 
95055954 ПО = uo | ||| 2 
МОЧЧУ 


зена 1у-6 


за WO + 1 = ска а 
Е Ж ЕТІ 8795ЬЕСІ чеч 
13487 pinbi] = 13497 ап yO NMOG 5534 538411 N3HIO мал OL (61-0) Evz -Z 9.9 бег -eBueuosiQ 
4 эн 2 9 1У101 GEL Зам ЗчЗні `532110н Ому сами 1У 1N323H 330 ^ sow фе ее ОЮ 
аму ‘55924 eDueuosi(] = 91-4450 : (5 IS 0 684965 EJ 20 I^ 
suuely = W 150и 3Ald зні SMOHS O38 М33825 SWHVV FHL 7001 ша 0081 :SA 210 ч01205 

шау = У (e) 310N собі 50/01 -опіуі5 IYL- 242 


SNOI LINI 430 
84) 310N 


09/28/89 


aad 


шер] nuej 509 | 


2-4 ‘Pla 


ujaw- мју-6 2084 ікӘнң- 2094 лаз4- 


1968 -5001 dh3l 35Ұ2- 242 


чон-8 шу-б 9044 iaN- 9094 ^ә134- 


-5001 нзонзОмО 232 


1568 


-5907 I^ 3111131Ұ5- 242 


1568 


ulen-d шу-ь 2094 ›^әң- 9064 ^92j- 


55183 205- 241 


шу-б абед іхәң- абед ^әз4- 


ulen-g 


1558 -5901 5534 10- 242 


Oo 


aa 


чен-8 щу-6 2094 iray- абод ^91:4- 


1568 -5907 си Зи Т131Ұ5- 242 


\їчн-@ шу-6 9094 io- 9094 ^id- 


-6901 55384 HOSIO- 242 


А 


ч9н-8 чоц 24199 9 јин 


абша] ese} / 
55924 10-9 
звочерчођј 4, 


шембе у чоцемпбујио5 
eg-g 514 


SNOLLINIJ3Q 1fdNI 


$19139 пмам NOLLVSOOIJNOO 30 NOLLVONIINOO 803 98 213 FO qmm 


аман NOLLVYNIONOD 3H1 01 №0133 01 101 55384 №3395 JHL 30 M3NMO9 ONYH 1HOIM узадп 


HL NI A1 VNS31 1V ANING ПУ] ONY [AWIL] HL имулу му SI ЭУЭНІ N3HM 13534 зимулу 
ОМУ 5ИМУЛУ ХОУ 511У130 503 9-8 914 JAS Sv IV M3IA OL (61 $5384 №8805 АМУ WOYS 
(C) 310N 


‘Ql = 51М04 ONY OC = замуов 'SiNIOd ОМУ SQyY09 -0 Зомуз 


Эні МОУ WOLLOG SHI 1Y SldWOYd 3H1 MOTOJA 'S3ONVHO ЗЯМИ 01 YO VIVO наша 01 №3855 


NOLLVHOOI-NOO 30 Luvd SNOLLINIJ3Q плам SNOLLINIJ3Q плам. Зна OLNI #305805 Зна злом 01 МОУУУ LHII ані SS3yd 5М348425 11У NO 


зна JO ONINNIO38 зні | 39vd 01 №1138 OL (1) 310N 
NIY9Y 3ONO нопа ман; сіпамі 805835 CE TV 
335 01 МОННУ МАОО JHL непа OL SNNILNOD 
туя Шу 500 ха SOU] AS 


ü ІЛу-5 4 N oD d 
IE 805435 \ 


од ва зна Mf сл 00 BA WIV шлм 
ғол id ра indu] 
-SNOILINIJ3Q 1NdNI- 24 


‘34155384 WO 303 N33N0S 1XN 803 MOBY "0084 9802 NOd №3895 1XN 803 MOBY 
N^OQ HSnd ман; SINANI 1508330 EC TV NAOQ нэпа мана SINANI SS3ad WO ЕІ ПУ 
ма 01 3ONILNOO 335 01 ЗВОН 3240 MOY МАОО 55384 


Бој лоза- 1 


од ваннзі 88430 00 89 ннз! 28330 
од 003i 98430 00 88 ннз! 58430 
У РЕН 
WH3l 193 амо ва 08 30084 1382 
d 14 P8 таў «nau 
-SNOILINI33Q L1üdNI- 242) -SNOLLINIJ3Q LNdNI- Эа 


Ч 


мојузејеб exe 


@@ 
ба oo За чүп во ба сео Зун көн LOMPAH-gUO] WOU] uoisfic- 
од 00.4431 05100 ва 00 ама! ¥ 353 545330 -өопру-с VOU Indino-C 


од одана! Е35У2 00 00 зна: C3SVO Suojg5junumso)-, чонмнга indur-t 
td РЯ id РЯ 4092] td Pg таў 
|091 -SNOILINI 330 104м- 242 све -SNOILINI33Q 1fdNI- Эа 65:60 -НОП1УНПО1-#402-_ 249 


ПЕРӘЗЛЕШТЕЛ ЕРЕ ӘЛЕТГӘН 
98-9 O14 


SNOLLINIJ3Q 104100 


NOLLVYNODIANOD 30 1YVd SNOLLINI33Q0 1014100 
Зна 30 омммозв зна І 3Ovd 01 №1138 OL 
NIYOY 39№0 HSAd мана 5103100 112 м35 ZE 1W 
335 01 монну NAOQ зні нола Ol заманоз 


88 GOZE 112 NJS BY 00 IE 112 NIS 
08 овве 112 NJS 99 00 62 112 N3S 
од 0082 112 NJS 09 00 гс 119 NGS 
од 0892 112 маб 00 00 GC 112 NAS 
14 Ра аго ıd ра inding 
гіч -SNOILINI33U 1Nd1NO- Эа: 


5104110 WS ‘Н #03 NJJYIS 1X3N 803 AOddY 
NMOG нопа мана 5104110 WS н ЕС 11у 
33S 01 AOdaY N^OQ 55383 Ol JNNILNOJ 


од өө Знуч5 ва 00 ч 
08 68 zz# WS нед 00 1024 105 HN 
өө 00 92% WS M ве O0 ый 705 ы 
ов од віж 105 нед 09 лж 105 в 
14 РӨ паго 14 Pg пало 


sel -SNOLLINI3Q 104100- 242 
шец-8 шу-6 ебед іхең-|өбед ^id- 


од 90 вон 105 400 60 лия 705 ы 
66 00 ова 105 ы 00 00 GOR 105 н 
00 вд кӨй 105 300 VO EOR 05 ы 
ве вд ZO» WS H 00 од 104 105 M 


tell -SNOLLINI33O lndin0- 244 


4d РӨ 100400 +3 РӨ Ше] 55384 | td P8 


5 Пу130 nNan NOLLVSOOIJNOO 30 NOLLVONILNOO 304 28 51 ا‎ 


МЭН NOLLVMOIONOO Эні 01 №0134 01 101 55384 '№33495 AHL 30 YANYOD омун 1HOIM Зай 


ЗН NI АЛЗ1УМНЗ1ЛУ ANING [AV] ОМУ (зап зна ИЯУЛУ му SI ЗУЗНі манм 711534 SWYV v 
аму ЗИЗУЛУ МОЗ 511130 X04 9-8 915 395 SWYV IV МЗІЛ 01 161 SS3sNd №349$ ANY коня 
(C) ALON 


8 = SINIOd ОМУ OC = SOYVOE ‘SLNIOd ONY $94908 30 ЗОМУЧ 


JHL 464 401108 Зні LV 5тамома 3HL MO1104 S3ONVHO ЭМИ Ol NO VIVO мама Ol №3395 
SNOILINISSO 104100 Зна OLN] YOSYND JHL Злой OL МОУУУ ІНЭІУ ЗНі 55884 5М348426 TIV NO 


(1) 310N 


194-0 Uy- 


ве 0080 112 N35 99 00 28 112 N35 
99. 80 00 119 N35 90 08 GO 112 м35 
09 доња 112 NJS 00 ва EO 112 N35 
99 весе 112 N3S өө ва 18 112 NƏS 
за РЧ паго +3 Ра таю 
6@11 -5нО!111н1430 lndin0- 242 


од обор 112 м35 60 60 сі 112 NƏS 
99 9841 112 N35 06 BB EI 119 ма» 
ов 00921 112 N35 00 ва ІІ 115 на 
ов 9901 112 NƏS ве 00 60 112 N3S 
ıd PO 400400 14 PA 400400 
КИП -SNOILINI33Q0 1Па1ГЮ- 242 


06 60 өө өө 
66 ов ве eo 
68 00 TIWINI HANI өө 00 13538 YANI 
өө 002 ину Пу SA 00 08 | HWHVIV SA 
id РӨ indu[ id рв 4ndu[ 
вен -SNOLLINL330 104100- Эа: 


83183ANI ОМУ SA 803 м33н25 ахам 803 "Ouuv 
мод н5йа мана 5104100 511 43isyn УП ld 
105 н EC Viv 335 01 МОниу NAOQ 55384 то 


553 o " 
ujQ4-Q ujv-6 ебва ixeN-[eDu лез4-ф 


ulen-g шу-6 ебед іхен-Тебас ^e24-| 


ов 66 ину lv 60 00 10# 1У5 


68 00511 нЗі5ун 09 88 EZR 105 
08 ва 90# 4402 09 өө сви зној г] 


08 08 BUR 705 нед 08 лов Ю5 н н 
00 ва гга WS нед вё ICM 05 H 
H 
H 


GU од 908 105 н вв 00 сай 105 H 
60 ве коњ 105 нов ва Еда 105 H 
00 09 20 105 нов 09 10% WS H 
id Pg inding iq PA паго 55384 
seii -SNOLLINI430 104100- 242 


чод-8 щу-6 өбәд іхөң-Төбәд ,ө24- | 


00 00 +68 4800 өө 00 Сөй зној 
од 08 сөн зној өө O0 төв 4400 
14 Ра пагод 14 РӨ Andino $53н4 
cell -SNOLLINI43Q 104100- 242 


68 ва Gc" WS нав од бін 705 1 
ов од вік 105 нед 99 ZI# 10S 1 
паго 14 Ра 49040 
-SNOLLINI43Q0 104100- 242 


ТГ] 90426165 елед 


ZO# 1у5 60 BƏ Еа 402 
66 (0 гія 440900 60 — Ий «02 
ов 99 (ін анод 06 08 бөй 4402 
од од 89# 4402 00 08 194 4109 
inding +3 Pg пато 55384 | +9 Ра inding 14 РӨ апо 
te -SNOLLINIS3O 104100- 24 


од ва вой муз 200 вво 108 муз 9 


Б во GO оби нуз 200 68 SÖR муз 2 |t поен ломцен-д чоцошчоўц] wei SAS-E 


5405330 звопрх-6 чочнед indino-e 


90 өө убв муз 208 00 EOR муз 2 
Suoje2junuuO)-y ^ чоричиеа indu|-| 


99 од ZƏR муз 2600 00 198 муз Э 


өмі -SNOLLINIS3O ашю- 242 0011 -НОПунпогзно9- 242 


5136550 нзопах 
SNOLLVOINDIHOO 


NOILVWHOSNT W3194S 


шембеј] чоце.пбцчоз 
28-4 514 


5719130 ПМЭИ NOILV3OOIJNOO 30 NOILVANILNOD 30d P8 914 33S 


‘ANSW NOLLVMOIONOO 3H1 04 №0135 01 (01 $5934 N33MOS Зн JO YANYOO ОМУН 1HOIY MN3ddül 


Зні NI AJ31VNN311V ANING (4 1v] ОМУ (34AIL] SHL WSVv NV SI 3u3Hl N3HM 13934 SWSV'IV 
аму зизулу ХОУ 5711У130 303 9-8 915 33S ‘SWYVIV МЭ 01 161 553359 №5495 АМУ WO 
(C) ALON 


53210но 33H10 ONY SINAVA ЗОМУМ 


зна X04 WOLLOG зна 1Y SkdAONd 3HL M0104 'SS3ONVHO ЭМИ OL NO VIVO YILNI Ol №3455 
SNOILINI330 іпамі Зні OLNI 405302 ЗНі злом 01 МОнну нон JHL 55354 SN33N)S 11V NO 


7 (1) ЗЛОМ 


щу-6 '^eug- 


‘uy 'bs/Sq| 66 O} 66- "55944 ПО 
м bs/Sq| 66 04 66-м01206 2 апо) 
мр 005/541 66 94 66- 'е649425Ю 
‘uy 55/5 У $- 
шу 'bs/SQ| 66 04 66- YOHONS UIH | ggg e esi 


'539NvU |2001 -S1354J0 нзопа<нун1- 242 


шу-б '^eJ4- 

4 'Silg aag 3 '"ћизеа 0096 'рпев 
40204044 4204 252-54 fuepuo2esg 

8 ид сад N Фа 0021 рген 
40204024 1-04 ZEZ-Sd Пеша] 


40456165 өлөң 


nuen 340^jeN-Quoj,Qu20ju[ ше 55-Е 
5405330 -өопрх-6 чоцічіуей indino-c 
Suojj92junuuo)-y  чонічуей0 indu[-| 


00:91 -MOI1VHSOJNI HalSAS- 242 6с60 -NOLLVYNOISNOI- 242 


шіу-6 '^eJg- иңү-6 4xeN- 7 пчец- 


68762701 "SPU БӨУ «ОТАН 6391106 
96/с2/%9 'sujDeg sures 1чбийва во» фи 002 Ей 

ЭИ N АЗСА ,spJowmssed 

ў Тва ‘ed өөө! ‘ewil 68/61/91 'eieQ 

ін JOQUAN euodd| cc. i| З0н1но2 хомв W101 5.040 'өшәң неп 

-NOLLVHYOINI W31SAS- 240 где! -NOLLVHYOSNI W31SAS- 240 


a 


В-9Әс 


NAW 5наузо Ol №1133 
Ol АЗА АМУ 55388 


ONIN SHdvs OL МУП! У 


пичи снамно 01 май ам 
OL АЗА АМУ SS 了 yd а 


NAW Знаў? OL МІ ЭУ 
Ol АЗА АМУ 55334 


[ШЕ OL МЫЛІ 38 


ОЕ Ad! АМУ 55334 = 


Ol АЗА АМУ $55344 а 


NIN 5намно OL МПІ ЭУ 


ANSW 5наўч OL МУП ЭУ 


3 ldWv x3 3 
一 -一 5 09096-8 
ا‎ = 2 зөцөзес-/ 
viva ONIJ3HLVO uU: s г F Per tae 


Ер Jl IN ЗЮ 
YOSNAS eG 


9912е1в5 ed 


ЕЕЕ 2) 
-一 一 ---- ъжочвс-в 
vIVO омазнгуд > ЩЕ (е | К ESL 
А у вшцчпа че 4-9 


кәні 55359 


sdual 3509-4 
әб ючо50-Е 8 = 
wonons с 4-9-2 
зоцэпб | 99-1 


-SH4VM)- 242 


C H38WON 
Е - 31177915 


чоцэеі95 еты 


ТЕРДІ: STERN аша ыны 


сөзі 


è € ю | Mees 


SÓue| 659) + 
өб.жч2510-Ғ 
vouons с d29-C 
чоцопб | 929-1 


-зндунд- 242 


55354 


у Ү1У0а ЭМІЧЭНІЎ9 


01 A33 ANV 55344 а =" || | мамо ONIYSHLVO 
Ol A33 ANY 55389 - ШІ қ 


мојузејеб эн 


3MWVX3 = 
ў на 71 EEA E 
359 
э ю=цөс- 
vivo омызныю | нар Ta] ЕСІГІ 
AN d еч 
нїн 499394 |a ect 
UENIT КҮЛ 


2 зедипи ese) 
sduel 65ej-k 


ebaeqosiQ-€ n қ, 
чор же Z 94-6 " 


vwonons | 920-1 


-SHdVH)- 242 


S3ONVH Зауносо NI 1939х3 


злову N^OHS (D) ЭЖ 3av снамно eK 
431545 HI 304 Е ДЕЛЕ ЕП Ұр 


аму 534055344 Зозмносо NONNOD 


© 480 моа 1430X3 ЗЛОВУ (D зо с = 


ЛЕ 222277) 


мама ONIYSHLVO | + 9 а 
МЭНІ 55389 


E | cow 


2 (p 9eanjeaedue, 40 (р) 6055624 


sduel ёза)-ь 

эб жцэеІ0-Е 
wonons 7 da) 
модопо | dug 


SHAVED 249) 


зіма ONDN3HIVO иа 4 |] re 
мні 553% 


(Ба и ENEA 


Sew) juny 809. -G 


чоц 156165 640W 


VONS г da9-e2| 
ооңопо | 9294 


E 2 242 


55384 


